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SPECIFICATION 

1 . Title of the Invention 

Synchronizing Information Recording and Reproducing Device 

2. Claims 

(1) A synchronizing information recording and reproducing device characterized in 
that, 

in a synchronizing information recording and reproducing device that is used in 
an optica] information recording and reproducing device that records and/or 
reproduces information by relatively moving the recording medium and optical 
head, and that records and reproduces synchronizing information, 
a plurality of synchronizing patterns are provided as the aforementioned 
synchronizing information for the recorded data, and a pattern different from the 
synchronizing pattern is provided between two adjacent synchronizing patterns. 

(2) A synchronizing information recording and reproducing device characterized in 
that, 

in a synchronizing information recording and reproducing device that is used in 
an optical information recording and reproducing device that records and/or 
reproduces information by relatively moving the recording medium and optical 
head, and that records and reproduces synchronizing information, 
a plurality of synchronizing patterns are provided as the aforementioned 
synchronizing information for the address information, and a pattern different 
from the synchronizing pattern is provided between two adjacent synchronizing 
patterns. 

3. Detailed Explanation of the Invention 
(Field of Industrial Application) 

The present invention relates to a synchronizing information recording and 
reproducing device that is used in an optical information recording and reproducing 
device that optically records and/or reproduces information by using an optical card or 
other recording medium, and that records and reproduces the synchronizing information. 

(Prior Art) 

Recently, with the expansion of the information industry, attention has focused on 
optical information recording and reproducing devices as high-capacity storage devices. 
These optical information recording and reproducing devices include optica! card devices 
that record and/or reproduce information by using an optical card as the recording 
medium. The aforementioned optical card has a thousand to tens of thousands the 
recording capacity of a magnetic card and , like optical disk s, cannot be rewritten. 
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However, because its recording capacity is as high as I -2 Mbytes, it is believed to be 
widely applicable as a prepaid card used for shopping, etc., portable maps, bank books 
for banking, etc. Because it cannot be rewritten, it also is believed to be applicable to 
individual healthcare cards and other tamper-proof applications. 

Various such optical cards have been proposed conventionally. In Japanese 
Unexamined Patent Publication No. S63-37876, the inventor of the present application 
also proposed the optical card 1 1 shown in Figure 13. In this optical card 1 1, at both ends 
of the optical recording part 13 having a plurality of mutually parallel tracks 12 are 
provided ID parts 14A, 14B, in which are recorded information indicating the address 
corresponding to each track, so as to be readable from mutually opposite directions; and 
the [area] between these ID parts 14 A, 14B is the data part 1 5. Consequently, when the 
optical card 1 i is moved in the track direction from left to right (in the figure) relative to 
the optical head, the left-side ID part J4A is read, and when the optical card 1 1 is moved 
in the track direction from right to left (in the figure) relative to the optical head, the 
right-side ID part 14B is read, thereby recognizing the track address information 
corresponding to the track. Furthermore, the ID parts 14A, 14B are provided within a 
fixed distance (e.g., 4 mm) from the card ends, to sufficiently stabilize the relative 
movement speed in the track direction, between the optical card 1 I and the optical head, 
to prevent such effects as scratches, soiling, etc.. at the card end. 

Next, the configuration (format) of the data part recorded on the track will be 
explained with reference to Figure 12. As shown in Figure 12(a), each data part 15 is 
composed of [the following] provided sequentially from the end side: preamble VFO 
SYNC 1, synchronizing pattern SYNC-A 2 that indicates the start of recorded data, and 
recorded data (hereinafter, recorded data) 4. which is the recorded data. When data is 
reproduced, the signal output from the photodetector in the optical head is synchronized 
by the VFO SYNC 1 in the signal; the demodulation circuit detects the synchronizing 
pattern SYNC-A 2; and, as shown in Figure 12(b), the .SYNC-A detection signal is output. 
Based on this SYNC-A detection signal, subsequent recorded data 4 are demodulated. 

In addition, Unexamined Patent Publication No. S58-1 69341 discloses an example of 
increasing the data reproduction probability by providing two synchronizing patterns that 
indicate the start of the recorded data. 

For example, as shown in Figure 1 3, a defect 5 is present on the optical card 1 1 . 
When, as shown in Figure 14(a), this defect 5 is located exactly on the synchronizing 
pattern SYNC-A 2, the SYNC-A detection signal is not output, as shown in Figure 14(b), 
so the recorded data 4 cannot be reproduced. 

Consequently, in the aforementioned Unexamined Patent Publication No. 
S58-I6934 !. as shown in Figure 15(a), the two [patterns] SYNC-A 2 and SYNC-B 3 are 
provided as synchronizing patterns. Normally,, the [configuration] is such that the 



idem Job No. 0706-101 Page 4 of 17 
Patent Application Pubfic Disclosure No. H4-26959 
Translation from Japanese 

recorded data 4 is reproducible if either synchronizing pattern shown in Figure 15(b), (c) 
(i.e., SYNC-A 2 or SYNC-B 3) is detected. Consequently, as shown in Figure 16(a), 
assuming a defect 5 is located on synchronizing pattern SYNC-A 2, the SYNC-A 
detection signal is not output, as shown in Figure 1 6(b). However, as shown in 
Figure 16(c), the recorded data 4 can be reproduced normally by means of the SYNC-B 
detection signal resulting from synchronizing pattern SYNC-B 3. 

(Problems That the Invention !s to Solve) 

Here, in the format shown in Figure 12(a) in which only one synchronizing pattern is 
provided, when, as shown in Figure 14(a), a defect 5 is oresent on synchronizing pattern 
SYNC-A 2, it goes without saying that no SYNC-A detection signal is detected. However, 
even in a format such as that in Unexamined Patent Publication No. S58-1 69341, which 
provides two synchronizing patterns, when, as shown in Figure 1 7(a), there is a defect 5 
that spans both synchronizing patterns SYNC-A 2 and SYNC-B 3, the two synchronizing 
patterns SYNC-A 2 and SYNC-B 3 are not detected. Therefore, as shown in Figures 
1 7(b), (c), the two detection signals SYNC-A and SYNC-B are not output so the 
recorded data 4 is not reproduced normally. 

However, it is believed that there is equal probability of a defect 5 being located 
anywhere on the optical card 1 1 . Therefore, there is equal probability that a defect 5 will 
be present on the synchronizing pattern SYNC-A 2 as shown in Figure 16 and that a 
defect 5 will be present spanning both synchronizing patterns SYNC-A 2 and SYNC-B 3 
as shown in Figure 1 7, so simply providing two synchronizing patterns cannot be 
considered a sufficient countermeasure against defects. 

Furthermore, the aforementioned problems are not limited to optical card devices; 
they apply also to optical disk devices. 

The present invention., which was developed in view of these circumstances, aims at 
providing a synchronizing information recording and reproducing device that is used in 
optical information recording and reproducing devices capable of reliably detecting 
synchronizing information, even in the presence of defects on the recording medium. 

(Means of Solving the Problems) 

The synchronizing information recording and reproducing device of the present 
invention is such that, in a [synchronizing information recording and reproducing device] 
that is used in an optical information recording and reproducing device that records 
and/or reproduces information hy relatively moving the recording medium and optical 
head and that records and reproduces synchronizing information, a plurality of 
synchronizing patterns arc provided as the aforementioned synchronizing information for 
data or address information, and a pattern different: from the synchronizing pattern is 
provided between two adjacent, synchronizing patterns. 
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(Function of the Invention) 

In the present invention, a plurality of synchronizing patters are provided as 
synchronizing information for data or address information, and a pattern different from 
the synchronizing pattern is provided between two adjacent synchronizing patterns. As a 
result, even if a defect is present between two adjacent synchronizing patterns, it is highly 
probable that at least one of the synchronizing patterns will be detected. 

(Embodiments) 

Next, an embodiment of the present invention will be explained with reference to the 
drawings. 

Figure I through Figure 1 1 concern one embodiment of the present invention. 
Figure 1 is an illustration showing trie format of the data part and the synchronizing 
pattern detection signals. Figure 2 is an illustration showing the synchronizing pattern 
detection signals in the case where a defect is present in one of the synchronizing patterns. 
Figure 3 is an illustration showing the synchronizing pattern detection signals in the case 
where a defect is present in the special pattern. Figure 4 is an illustration showing the 
format having a ^synchronizing pattern between recorded data. Figure 5 is an illustration 
showing the configuration of the ^synchronizing pattern of Figure 4. Figure 6 is an 
illustration showing the format of the ID part. Figure 7 is an illustration shov/ing the 
configuration of the optical card. Figure 8 is an illustration showing the configuration of 
an optical information recording/reproducing device. Figure 9 is an illustration showing 
the guide tracks and the laser beam. Figure 10 is an illustration showing the photodetector. 
Figure 1 1 is an illustration showing the relationship between the photodetector and the 
primary beam's incident light and reflected light, relative to an optical card. 

As shown in Figure 7, the optical card 1 1 in the present embodiment is such that, at 
both ends of the optical recording part 13 having a plurality of mutually parallel tracks 12 
are provided ID parts "14 A, 14B, in which are recorded information indicating the address 
corresponding to each track, so as to be readable from mutually opposite directions, and 
the [area] between these ID parts 14 A, I4B is the data part 15. Consequently, when the 
optica! card ! 1 is moved in the track direction from left to right (in the figure) relative to 
the optical head, the left-side ID pan 1 4A is read, and when the optical card 1 1 is moved 
in the track direction from right to reft (in the figure) relative to the optical" head, the 
right-side ID part 14B is read, thereby recognizing the track address information 
corresponding to the track. Furthermore, the ID parts 14A, I4B are provided within a 
fixed distance (e.g., 4 mm) from the card ends, to sufficiently stabilize the relative 
movement speed in the track direction, between the optical card ! 1 and the optical head, 
to prevent such ef fects as scratches, soiling, etc., at the card end. 
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The optical information recording/reproducing device that uses the aforementioned 
optical card l I is configured as shown in Figure 8. 

This optical information recording/reproducing device is such that the optical card 1 1 
is moved in the track direction, and the optical head 21 is moved in the direction 
orthogonal to the track, thereby recording/reproducing data; and [it] also includes the 
synchronizing information recording and reproducing device of the present embodiment. 
This device has a conveyor belt 23 that passes between pulleys 22 A and 22B, and a 
shuttle 24 is provided at a given position on this conveyor belt 22, One pulley 24A is 
rotated by a motor 26 driven by a motor servo circuit 25. A rotary encoder 27 is attached 
to this motor 26. The aforementioned optical card I i is loaded onto the aforementioned 
shuttle 24, which is driven reciprocally in the track direction, driven by the motor 26 
[under the control of] the motor servo circuit 25. Also, the position of the shuttle 24 
relative to the optical head 21 is detected by means of the aforementioned rotary encoder 
27. One pulse of this rotary encoder 27 is equivalent to 50 yim in the position of the 
shuttle 24 relative to the optical head 21 . The positional information from this rotary 
encoder 27 is input into the aforementioned motor servo circuit 25, and a command 
signal is sent from the controller 28 to the motor servo circuit 25, to obtain a constant 
speed between the ID parts f 4A, 1 4B of the optical card 1 1 , based on this positional 
information. 

The optica! head 21 is disposed at a position opposing the aforementioned shuttle 24, 
and [it] is moved in the direction perpendicular to the track of the optical card 1 1, by the 
driving of the motor ! 8, whose driving is controlled by the optical head drive circuit 17. 
As in the motor 26, a rotary encoder 1 9 for detecting the position relative to the optical 
card 1 1 is attached to the aforementioned motor 18. One pulse of this rotary encoder 19 is 
equivalent to 50 (am in the direction orthogonal to track of the optical head 21, relative to 
the optical card 1 1 . 

The [method of the] optica! system of the aforementioned optical head 21 is called the 
"off-axis method,*' which is configured as follows. That is, the optical head 21 has a laser 
diode 2f! driven by a laser drive circuit 31 , and the optical beam emitted from this laser 
diode 211 is convened to a parallel beam by a collimator lens 2t2, after which [it] is 
divided into three beams by a diffraction grating 2 1 3. and [these] are [directed so as to 
be] incident at positions off the centrai axis C of the objective lens 214. The three beams 
converged by this objective lens 214 form three fine beams 90. 91. 92 on the signal 
surface of the optical card ) 1. as shown in Figure 9. While slightly intersecting the guide 
tracks 1 2 A, these three beams converge on the optica! card surface so as to form a line, so 
as to track approximately in its lengthwise direction, with the primary optical axis-based 
primary beam 90 disposed at the center and the secondary axes-bnsed secondary beams 
91, 92 disposed at both sides. The beam reflected from the aforementioned optical card 
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1 1 again passes through the objective lens 214, and the direction of the beam is changed 
by 90° by a mirror 21 5 disposed at a location away from the central axis C of the 
objective lens 214, thereby forming an image on the photodetector 217 by means of the 
imaging lens 216. In addition, the aforementioned objective lens 214 is supported by an 
actuator 2 1 8, so as to enable movement in the direction of the optica! axis and in the 
direction orthogonal to the track. 

An enlarged view of the aforementioned photodetector ?J 7 is shown in Figure 10. 
The photodetector 2 1 7 has photodetectors 2 3 7a 5 21 7b for focus error signal detection, 
which are composed of a centrally provided, bisected element, and photodetectors 217c, 
21 7d for tracking error signal detection, which are provided on both sides of these 
photodetectors 21 7a, 21 7b. Of the three beams reflected from the optical card 1 1 , the 
primary beam 90a, which is the reflected light from the central primary beam 90, 
illuminates photodetectors 2 1 7a, 2 1 7b; and the secondary beams 9 1 a, 92a, which are the 
respective reflected lights from the secondary beams 91, 92 at both sides, illuminate 
photodetectors 217c, 21 7d, respectively. Here, the relationship,, relative to the optical card 
1 1 , among the incident light and the reflected light of uie primary beam as well as the 
photodetector 2 17 is as shown in Figure 1 1 . T hat is, when the surface of the optical card 
1 1 is in focused state X,, the difference in the outputs of the two photodetectors 217a and 
21 7b is zero. On the one hand, the obtained signal is such that, when the optical card 1 1 
is displaced to position Y nearer the optical head 2 I than to the focused state, the output 
of photodetector 217a decreases below the output of photodetector 2 1 7b, and, conversely, 
when the optical card 1 1 is displaced to position Z farther from the optical head 21 than 
from the focused state, the output of photodetector 21 7a increases above the output of 
photodetector 2 1 7b. Consequently, it is possible to detect the amount and direction of 
displacement of the optical card 11. by means of an operation that determines the 
difference between the outputs of photodetectors 2 17a and 217b. When the distance 
between the optical card 1 ( and the objective /.ens 2 1 4 decreases or' increases, the primary 
beam 90a is displaced in the d irection of arrow F on the photodetector 217 of Figure 10. 
Here, the cemer position of the primary beam 90a when focused is regulated so as to be 
located at the boundary between photodetectors 21 7a and 217b, and by detecting the 
difference between the outputs of photodetectors 217a and 2 i 7b, it is possible to obtain 
the focus error signal. On the other hand, the tracking error sfgnal is determined from the 
difference in the outputs of photodetectors 2 ! 7o and 21 7d. By driving the objective lens 
2 14 so that this output: difference becomes zero, the primary beam 90 always tracks the 
information track. 

As shown in Figure 8, the output: of the aforementioned photodetector 217 is supplied 
to the demodulation circuit 29. and the read signal is obtained ax this demodulation 
circuit 29. In addition, the output of the aforementioned photodetector 217 is input also 
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by the focus track servo 30, and the focus error signal and tracking error signal are 
detected by means of the aforementioned operation. By means of these signals, the focus 
track servo circuit 30 controls so that the actuator 218 is driven in the focus and tracking 
directions, thereby tracking with the incident light always focused on the track of the 
optical card 1 1 . Also, during data reproduction and via the laser drive circuit 3 3 , the 
controller 28 outputs a low-power read optical beam from the laser diode 211; controls 
the driving of the motor servo circuit 25, ootical head drive circuit 1 7, demodulation 
circuit 29, and focus track servo circuit 30; uses the track address information 
demodulated by the demodulation circuit 29 to seek the desired track; and reproduces the 
data. In addition, during data recording, the aforementioned controller 28 seeks as 
aforementioned on the desired track for recording, after which, via the laser drive 
circuit 31, [it] modulates the high-power recording optical beam from the laser diode 21 1 
and outputs [it] to record data on the appropriate track. 

In addition, a home position sensor 20 is provided for determining the position of the 
optical head 21 after insertion of the optical card 1 1 . 

Next, the format of the data part 1 5 in the present embodiment will be explained with 
reference to Figure I . 

As shown in Figure 1(a), in each data part 15 a preamble VFO SYNC 1 is provided at 
the end side. Between this VFO SYNC 1 and the recorded data (hereinafter, recorded 
data.) 4, which is the recorded data, are provided two synchronizing patterns (SYNC-A 2 
and SYNC-B 3) that: indicate the start of the recorded dara 4. Also, between the two 
synchronizing patterns SYNC-A 2 and SYNC-B 3 is provided a special pattern 6 that is 
half the size (length) of SYNC-A 2, for example and that is different from SYNC-A 2 
and SYNC-B 3. 

Hereinafter Figure I and Figure 8 will be used to explain the data 
recording/reproducing methods of the present embodiment. When data is recorded, first, 
to record the preamble V FO SYNC \ , controller 28 of Figure 8 issues instructions to the 
laser drive circuit. 3 i of Figure 8, and the laser drive circuit 3 i modulates [it] to the 
format of the preamble VFO SYNC I to be recorded and outputs from the laser diode 21 1 
of Figure 8 the high-power optica! neam for recording, thereby recording preamble VFO 
SYNC 1 on the appropriate track. Next, to record the synchronizing pattern SYNC-A 2, 
the controller 28 issues instructions to the laser drive circuit 3 1 , and the laser drive circuit 
31 modulates vo the format of the SYNC-A 2 to be recorded and outputs from the laser 
diode 21 1 the high-power optical beam for recording, thereby recording SYNC-A 2 on 
the appropriate track. Next, to record the special pattern 6. the controller 28 issues 
instructions to the laser drive circuit 31, and the laser drive circuit 31 modulates [it] to the 
format of the special pattern 6 to be recorded and outputs from the laser diode 2 1 1 the 
high-power optical hear:*, for recording, thereby recording the special pattern 6 on the 
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appropriate track; Thereafter, the synchronizing pattern SYNC-B 3 and the recorded 
data 4 are successively recorded similarly. 

On the other hand, to reproduce the data, the signal output from the photodetector 217 
of Figure 8 is synchronized by using the preamble VFO SYNC 1 in this signal, and the 
synchronizing pattern SYMC-A 2 is detected by the demodulation circuit 29 of Figure 8, 
after which the SYNC- A detection signal is output as shown in Figure 1(b). Based on this 
SYNC-A detection signal, the subsequent special pattern 6 and the synchronizing pattern 
SYNC-B 3 are skipped, and the recorded data 4 is demodulated. Here, if for some reason 
the synchronizing pattern SYNC-A 2 is not detected, the SYNC-A detection signal is not 
output, as shown in Figure 2(b). However, the demodulation circuit 29 of Figure 8 seeks 
the synchronizing partem SYNC-B 3, and after detecting this synchronizing pattern 
SYNC-B 3, outputs the SYNC-B detection signal, as shown in Figure 1(c) and Figure 
2(c). Based on this SYNC -B detection signal., the subsequent recorded data 4 is 
demodulated. 

An example of the inability to detect the synchronizing pattern SYNC-A 2 is the 
presence of a defect 5 in the synchronizing pattern SYNC-A 2 ? as shown in figure 2(a), 
for example. In such cases, as aforementioned., the synchronizing pattern SYNC-B 3 is 
detected and the recorded data. 4 is reproduced . 

Next, the existence of a defect 5 between synchronizing patterns SYNC-A 2 and 
SYNC-EJ 3 will be explained. As shown in Figure 3(a), a special pattern 6 is provided 
between synchronizing patterns SYNC-A 2 ana SYNC-B 3 ? so even if a defect 5 is 
present between the two synchronizing patterns SYNC-A 2 and SYNC-B 3. as shown in 
Figures 3(b) and (c), the two synchronizing patters can be detected, so both the SYNC-A 
detection signal and the SYNC-B detection signal are output from the demodulation 
circuit 29 of Figure 8, so it normally is possible to reproduce the recorded data 4 
following the two synchronizing patterns, in addition, even when the defect 5 is between 
two synchronizing patterns and it spans one synchronizing pattern and the special pattern 
6, one synchronizing pattern is detected. Consequently, compared with the case where 
there is no special paUern 6 and the two synchronizing patterns are adjacent, the 
possibility (probability) that the defect 5 wil! span the two synchronizing patterns is 
lower thereby configuring a data parr 1 5 more resistant than conventionally to a defect 5 
in an optical card I I . That is, even when a defect 5 is present in an optical card 1 1, it is 
possible to reliably detect a synchronizing pattern during reproduction, thereby increasing 
the probability that the recorded data 4 will be reproduced normal ty. 

Here, the special pattern 6 need not be half the length of synchronizing pattern 
SYNC-A 2. but may be as long as the synchronizing pattern, or may be longer than the 
synchronizing pattern. The length of this special pattern 6 may be determined from the 
size of a defect 5 nresent on an optical card "i i , o»* it may be determined from the size 
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after predetermining the tolerable size of defect 5 in a recording/reproducing device. For 
example, making the special pattern 6 is slightly larger than the size of a defect 5 possible 
on an optica! card 1 1 eliminates the possibility that a defect 5 will span the two 
synchronizing patterns, so it is possible to reliability detect a synchronizing pattern. 

Also, it is advisable that the special pattern 6 differs from the synchronizing patterns. 
For example, ail may be set to 0 or all may be set to 1 . In addition, a preset [pattern] may 
be set arbitrarily to a random pattern, for example. Furthermore, it may differ from the 
synchronizing patterns and may have a pattern that does not appear \n the recorded data. 
Also, although it differs from the synchronizing patterns, when a pattern that appears in 
the recorded data is included, to avoid confusion between the special pattern 6 and the 
recorded data, it is advisable to count the time equivalent to trie reproduction times for the 
special pattern 6 and synchronizing pattern SYNC-B 3 (or the reproduction time for the 
special pattern 6 only), starting from the synchronizing pattern SYNC-A 2, and it is 
advisable to generate an inhibitory gate signal that prevents the reproduction signals 
during this time from being regarded as recorded data. 

In addition, in the present embodiment, although the case of two synchronizing 
patterns was explained, it is possible to configure similarly with three or more 
synchronizing patterns, thereby making an optica! card 1 1 more resistant to a defect 5. 

Also, although synchronizing patterns that indicate the start of recorded data were 
explained, even if as shown m Figure 4, data pm 15 is configured with a 
^synchronizing pattern RSY'NC 7 provided between the start of recorded data 4 and the 
multiple recorded data 4, it goes without saying that, as shown in Figure 5, by 
configuring the aforementioned ^synchronizing pattern RSY'NC 7 with a special 
pattern 6 provided between the synchronizing patterns SYNC-A 2 and SYNC-B 3, an 
optical card 1 1 is made more resistance to a detect 5. 

in addition, for not only the data part LS of the an optical card i ! but also, as shown 
in Figure 6. the I'D parts 14A, 1 48 in which are recorded, instead of the recorded data 4 
in the data pari. 15, the address information 4) , which indicates the address corresponding 
to each track, by providing multiple synchronizing patterns (SYNC-A 2, SYNC-B 3) and 
inserting a special partem 6 between the synchronizing patterns, the probability of 
normally reading the address information 4 > is increased, so it. is: possible to obtain the 
same result as in the case of the data part \ 5 (e.g., increased probability of seeking the 
desired track., also). That is, it becomes possible to retobiy detect a synchronizing pattern 
when reproducing the address in formation, even if a defect 5 is present in an optical card 
1 1, which increases the probability of normally reproducing the address information. 

Furthermore, the present invention is not limited to the aforementioned embodiment 
and is not limited to a recording/reproducing device that uses an optical card as the 
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recording medium, and it also is applicable to a recording/reproducing device that uses an 
optical disk as the recording medium. 

Aiso, the present invention also is applicable vo a reproduction-only [device], a write- 
once [device], and a rewritable [device]. 
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(Effects of the Invention) 

As explained previously, the present invention has [the following] effects: Multiple 
synchronizing patterns are provided as the synchronizing pattern for data or address 
information, and a pattern different from the synchronizing patterns is provided between 
two adjacent synchronizing patterns, so even when a defect is present between two 
adjacent synchronizing patterns, it is highly probable that at least one of the 
synchronizing patterns will be detected, thereby enabling the reliable detection of the 
synchronizing information, even if a defect is present in the recording medium. 

4. Brief Explanation of the Drawings 

Figure l through Figure 1 1 relates to one embodiment of the present invention. 
Figure 1 is an illustration showing the format of the data part and the synchronizing 
pattern detection signals. Figure 2 is an illustration showing the synchronizing pattern 
detection signals in the case where a defect is present in one of the synchronizing patterns. 
Figure 3 is an illustration showing the synchronizing pattern detection signals in the case 
where a defect is present in the special patterrj. Figure 4 is art illustration showing the 
format having a resynchronizing pattern between recorded data. Figure 5 is an illustration 
showing the configuration of the resynchronizing pattern of Figure 4. Figure 6 is an 
illustration showing the format of the ID part. Figure 7 is an illustration showing the 
configuration of the optical card. Figure 8 is an illustration showing the configuration of 
an optical information recording/reproducing device. Figure 9 is an illustration showing 
the guide tracks and the laser beam. Figure 10 is an illustration showing the photodetector. 
Figure 1 1 is an illustration showing the relationship among the photodetector and the 
primary beam's incident light and reflected light, relative to an optical card. Figure 12 
through Figure 17 relate to a conventional example. Figure 12 is an illustration showing 
the data part format and the synchronizing pattern detection signal. Figure 13 is an 
illustration showing the optical card configuration and a defect. Figure 14 is an 
illustration showing the synchronizing pattern detection signal when a defect is present in 
the synchronizing pattern. Figure 1 5 is an illustration showing the synchronizing pattern 
detection signals and the format of the data part, which has two synchronizing patterns. 
Figure 16 is an illustration showing the synchronizing pattern detection signals when a 
defect is present in one of the synchronizing patterns in the format of Figure 15. Figure 
17 is an illustration showing the synchronizing pattern detection signals when a defect is 
present betv/een two synchronizing patterns in the format of Figure 15 



Idem Job No. 0706-101 Page 13 of 17 
Patent Application Public Discfiosure No. H4-26959 
Translation from Japanese 



1 Preamble VFO SYNC 

2 Synchronizing pattern SYNC-A 

3 Synchronizing pattern SYNC-B 

4 Recorded data 

5 Defect 

6 Specia! pattern 
1 1 Optical card 
14A, I4B ID part 

1 5 Data part 

21 Optical head 



Agent: Susumu lto ? Patent Attorney [Seal:] Ito 



Idem Job No. 0706-101 Page 14 of 17 
Patent Application Publsc Disclosure No. H4-26959 
Translation from Japanese 



sj_ y £ \ ^3 ^4 

i Q J= -? -v i* 0^^^ TK r t& DATA j 

( b) sync- a ^,rt.#;-t ™J1 

«cJSYNC-B*fc*fc&5 n , 

Figure l 

Key 

(a) Format 

(b) SYNC-A detection signal 

(c) SYNC-B detection signal 
4 Recorded data 

6 Special pattern 

P 

J 2 C^J f 3 * 

(a J 7t? ~7 \ fyFO oVNC jSYteC^ft j ' jSWC*Bij DATA ' 
tb^SYMC-A^S^-? C „ 

f c > s*N&£f f^ve-* — — —H ~~ 

Figure 2 

(a) Format 

(b) SYNC-A detection signal 

(c) SYNC-B detection signal 
4 Recorded data 



iQi yyz~i*.<Y fv f Q. c j sync- a T f5YN,c-a I IFs a ta 



( c; * SYHt-9 n _ . J~L 

Figure 3 

Key 

(a) Format 

(b) SYNC-A detection signal 
(c} SYNC-B detection signal 
4 Recorded data 

teL^-^!^...j^^..i..i g ^,p?i i. i ^^i^O iS^T? 

Figure 4 

Key / 
4 Recorded data 

Figure 5 
Figure 6 

Key. 

41 Address information 



Idem Job No. 0706-101 Page 15 of 17 
Patent Application Public Disclosure No. H4-26959 
Translation from Japanese 




Figure 7 



Idem Job No. 0706-101 Page 16 of 17 
Patent Application Public Disclosure No. H4-26959 
Translation from Japanese 



TT 



Key 




17 


Optical head drive circuit 


18 


Motor 


1 9, 27 Rotary encoder 


25 


Motor servo circuit 


28 


Controller 


29 


Demodulation circuit 


30 


Focus track servo circuit 


31 


Laser drive circuit 


218 


Actuator 



32 



l Q 



2f7i? 



9£b 



Figure 8 



j r z 

f j syNC-s Utera* H 

Figure 12 

Key 

(a) Format 

(b) SYNC-A detection signal 
4 Recorded data 



r 



4j 



-r 



Figure 9 



Figure 10 



7%^ 



Figure 1 1 



Key 

a Incident light 



Figure i3 



t/2 



J ? r rV^g^SWC'l^NC SST gg^efc DATA " 

« & 5 $rm£ »a £ v nj 



Figure 14 

Key 

(a) Format 

(b) SYNC-A detection signal 
4 Recorded data 



Idem Job No. 0706-101 Page 17 of 17 
Patent Application Public Disclosure No. H4-26959 
Translation from Japanese 



fo> 7* fVFO SYNC [SYNC^ 



c c 3 SYwoeffrjfc« * TT. 

Figure 1 5 

Key 

(a) Format 

(b) SYMC-A detection signal 

(c) SYNC-B detection signal 
4 Recorded data 



in \ 7 v * j yP"Q SYNC fSY^C AlffY&C 6j DATA 



Figure 16 



Key 

(a) Format 

(b) SYNC- A detection signal 

(c) SYNC-B detection signal 
4 Recorded data 



P 



io ) 74 - ^ r j VFO SYNC ISYNi^ 



Figure 



Key 

(a) Format 

(b) SYNC-A detection signal 

(c) SYNC-B detection signal 
4 Recorded data 



